HCM Signalized Intersection Capacity Analysis

1: Nevada City Highway & Brunswick Road 10/1/2003
Ao iy SN RENYE A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 ol L y b i 'l ¥ X

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 *0.40 1.00 0.95 0.95 1.00 1.00

Frt 100 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.95

Flt Protected 095 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99

Satd. Flow (prot) 1770 1863 1583 1416 1858 1681 1691 1583 1762

FIt Permitted 095 1.00 1.00 0.95 1.00 0.95 0.54 1.00 0.99

Satd. Flow (perm) 1770 1863 1583 1416 1858 1681 956 1583 1762

Volume (vph) 11 309 306 651 353 6 460 18 575 6 26 18

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 0.90 0.90

Adj. Flow (vph) 12 343 340 723 392 7 511 20 639 7 29 20

Lane Group Flow (vph) 12 343 340 723 399 0 256 275 639 0 56 0

Turn Type Prot pm+ov  Prot Prot pm+ov  Prot

Protected Phases 3 8 1 7 4 1 6 7 5 2

Permitted Phases 8 6 2

Actuated Green, G (s) 16 23.0 420 674 8838 19.0 37.6 105.0 14.6

Effective Green, g (s) 26 240 440 684 898 20.0 38.6 107.0 15.6

Actuated g/C Ratio 0.02 0.17 031 049 0.64 0.14 0.28 0.76 0.11

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 33 319 498 692 1192 240 369 1244 196

v/s Ratio Prot 0.01 c0.18 0.10 c0.51 0.21 c0.15 0.11 0.25 0.03

v/s Ratio Perm 0.12 c0.10 0.15

v/c Ratio 0.36 1.08 068 1.04 0.33 1.07 0.75 051 0.29

Uniform Delay, d1 679 58.0 419 358 115 60.0 46.2 6.4 57.1

Progression Factor 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.7 71.9 3.8 46.5 0.2 76.8 8.0 0.4 3.6

Delay (s) 746 1299 458 823 11.6 136.8 54.2 6.8 60.7

Level of Service E F D F B F D A E

Approach Delay (s) 87.8 57.2 46.4 60.7

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 60.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

¢ Critical Lane Group

Year 2003 10/1/2003 with Approved Projects only, MITIGATED
Grant P. Johnson, PE, PTOE
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HCM Signalized Intersection Capacity Analysis

2: SR 20 EB Ramps & Brunswick Road 10/1/2003
Ao iy SN RENYE A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 'l 44 'l +1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 0.85 0.97

Flt Protected 0.95 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 3539 1583 3447

FIt Permitted 0.95 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 3539 1583 3447

Volume (vph) 397 0 398 0 0 0 0 1132 365 0 977 206

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 0.90 0.90

Adj. Flow (vph) 441 0 442 0 0 0 0 1258 406 0 1086 229

Lane Group Flow (vph) 441 0 442 0 0 0 0 1258 406 0 1315 0

Turn Type custom custom Perm

Protected Phases 8 1 6 2

Permitted Phases 8 81 6 6 2

Actuated Green, G (s) 15.3 19.3 317 317 23.7

Effective Green, g (s) 16.3 21.3 32.7 327 24.7

Actuated g/C Ratio 0.30 0.39 0.59 0.59 0.45

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 525 699 2104 941 1548

v/s Ratio Prot c0.25 0.06 c0.36 c0.38

v/s Ratio Perm 0.22 0.26

v/c Ratio 0.84 0.63 0.60 0.43 0.85

Uniform Delay, d1 18.1 13.7 7.0 6.1 135

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 1.9 1.3 1.4 6.0

Delay (s) 29.5 15.5 8.3 7.5 19.5

Level of Service C B A A B

Approach Delay (s) 22.5 0.0 8.1 195

Approach LOS C A A B

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 71.4% ICU Level of Service C

¢ Critical Lane Group

Year 2003 10/1/2003 with Approved Projects only, MITIGATED

Grant P. Johnson, PE, PTOE
PRISMESMAL-ST51

Synchro 5 Report
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HCM Signalized Intersection Capacity Analysis

3: Sutton Way & Brunswick Road 10/1/2003
Ao iy SN RENYE A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b i 'l ) 'l LI 4 LL T & 'l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1705 1583 1798 1583 1770 3525 3433 3539 1583
FIt Permitted 0.95 0.96 1.00 0.97 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1705 1583 1798 1583 1770 3525 3433 3539 1583
Volume (vph) 557 81 108 211 81 302 215 638 18 377 611 400
Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 0.90 0.90
Adj. Flow (vph) 619 90 120 234 90 336 239 709 20 419 679 444
Lane Group Flow (vph) 345 364 120 0 324 336 239 729 0 419 679 444
Turn Type Split Perm  Split Perm  Prot Prot Perm
Protected Phases 8 8 4 4 1 6 5 2
Permitted Phases 8 4 2
Actuated Green, G (s) 17.8 17.8 17.8 156 156 11.0 20.6 10.0 196 19.6
Effective Green, g (s) 18.8 18.8 18.8 16.6 16.6 12.0 21.6 11.0 20.6 20.6
Actuated g/C Ratio 024 024 024 0.21 0.212 0.15 0.27 0.14 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 401 372 373 328 266 952 472 911 408
v/s Ratio Prot 0.21 c0.21 0.18 c0.14 0.21 0.12 0.19
v/s Ratio Perm 0.08 c0.21 c0.28
v/c Ratio 0.87 091 0.32 0.87 1.02 090 0.77 0.89 0.75 1.09
Uniform Delay, d1 295 298 253 30.6 31.7 334 269 339 273 297
Progression Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.7 23.6 0.5 188 56.1 29.9 5.9 18.0 55 704
Delay (s) 48.2 534 258 494 878 633 327 51.9 32.8 100.1
Level of Service D D C D F E C D C F
Approach Delay (s) 47.2 69.0 40.3 57.4
Approach LOS D E D E
Intersection Summary
HCM Average Control Delay 53.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 70.5% ICU Level of Service C

¢ Critical Lane Group

Year 2003 10/1/2003 with Approved Projects only, MITIGATED
Grant P. Johnson, PE, PTOE

PRISMESMAL-ST51

Synchro 5 Report
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HCM Signalized Intersection Capacity Analysis

4: Maltman & Brunswick Road 10/1/2003
A ey ¢ AN b Al Y

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR SBT SBR SBR2

Lane Configurations b 'l b 4 'l N 44 F 44 a

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 100 095 1.00 0.95 1.00

Frt 1.00 085 100 100 085 1.00 100 0.85 1.00 0.8

FIt Protected 0.95 1.00 095 100 100 095 100 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 3539 1583 3539 1583

FIt Permitted 0.95 1.00 095 100 100 095 100 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 1770 1863 1583 1770 3539 1583 3539 1583

Volume (vph) 45 0O 303 331 152 177 309 730 448 443 396 52

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 49 0 329 360 165 192 336 793 487 482 430 57

Lane Group Flow (vph) 49 0 329 360 165 192 336 793 487 482 487 0

Turn Type Prot custom custom Perm  Prot Perm Perm

Protected Phases 7 8 5 2 6

Permitted Phases 4 3 8 2 6

Actuated Green, G (s) 5.6 198 190 332 332 180 492 492 272 272

Effective Green, g (S) 5.6 198 19.0 332 332 180 492 492 272 272

Actuated g/C Ratio 0.06 020 019 033 033 018 049 049 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 313 336 619 526 319 1741 779 963 431

v/s Ratio Prot 0.03 0.09 c0.19 0.22 0.14

v/s Ratio Perm c0.21 c0.20 0.12 0.31 c0.31

v/c Ratio 0.49 1.05 107 027 037 105 046 063 050 1.13

Uniform Delay, d1 45.8 40.1 405 245 254 410 166 186 30.7 36.4

Progression Factor 1.00 1.00 100 100 100 100 1.00 100 1.00 1.00

Incremental Delay, d2 3.9 649 69.4 0.2 0.4 65.1 0.9 3.8 19 8338

Delay (s) 49.7 105.0 109.9 247 258 106.1 175 224 325 120.2

Level of Service D F F C C F B C C F

Approach Delay (s) 97.8 67.8 37.4 76.6

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 59.8 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 67.5% ICU Level of Service B

¢ Critical Lane Group

Year 2003 10/1/2003 with Approved Projects only, MITIGATED
Grant P. Johnson, PE, PTOE

PRISMESMAL-ST51
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HCM Signalized Intersection Capacity Analysis
4: Maltman & Brunswick Road

10/1/2003

)

Movement NEL
Lane Configurations
Ideal Flow (vphpl) 1900

Total Lost time (s)
Lane Util. Factor
Frt

Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

Volume (vph) 0
Peak-hour factor, PHF  0.92
Adj. Flow (vph) 0
Lane Group Flow (vph) 0
Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s) 0.0
Approach LOS A

Intersection Summary

Year 2003 10/1/2003 with Approved Projects only, MITIGATED

Grant P. Johnson, PE, PTOE
PRISMESMAL-ST51

Synchro 5 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Old Tunnel & Brunswick Road 10/1/2003
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b T b 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 59 143 551 56 205 497

Peak Hour Factor 090 090 090 090 0.90 0.90

Hourly flow rate (veh/h) 66 159 612 62 228 552

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 320

pX, platoon unblocked  0.82

vC, conflicting volume 1651 643 674

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1795 643 674

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 35 3.3 2.2

p0 queue free % 0 66 75

cM capacity (veh/h) 54 473 917

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 224 674 228 552

Volume Left 66 0 228 0

Volume Right 159 62 0 0

cSH 146 1700 917 1700

Volume to Capacity 154 040 0.25 0.32

Queue Length (ft) 383 0 25 0

Control Delay (s) 3294 0.0 10.2 0.0

Lane LOS F B

Approach Delay (s) 3294 0.0 3.0

Approach LOS F

Intersection Summary

Average Delay 45.4

Intersection Capacity Utilization 72.0% ICU Level of Service

Year 2003 10/1/2003 with Approved Projects only, MITIGATED

Grant P. Johnson, PE, PTOE
PRISMESMAL-ST51
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